We examine prevalence of four compensatory strategies (assistive devices, receiving help, changing frequency, or method of performance) and their immediate and long-term relationship to well-being. A total of 319 older adults (>70 years) with functional difficulties at home provided baseline data; 285 (89%) provided 12-month data. For 17 everyday activities, the most frequently used strategy was changing method of performance (M = 10.27 activities), followed by changing frequency (M = 6.17), assistive devices (M = 5.38), and receiving help (M = 3.37; p = .001). Using each strategy type was associated with functional difficulties at baseline (ps < .0001), whereas each strategy type except changing method predicted functional decline 12 months later (ps < .0001). Changing frequency of performing activities was associated with depressed mood (p < .0001) and poor mastery (p < .0001) at both baseline and 12 months (ps < .02). Findings suggest that strategy type may be differentially associated with functional decline and well-being although reciprocal causality and the role of other factors in these outcomes cannot be determined from this study.
Brennan, Reinhardt, & MacMillan, 2006) . Use of some compensatory strategies (e.g., seeking help from others) has also been associated with lower levels of suicidal ideation, even after controlling for depressive symptomatology (Fiske, Bamonti, Nadorff, Petts, & Sperry, 2013) . Research from the National Health and Aging Trends Study (NHATS) involving a national probability sample of 8,077 older adults shows that 25% of this sample used devices, 6% reduced their activities, 18% had difficulties although they used accommodations, and 21% received help. Successful strategy use was associated with improved and continued engagement in activities (Freedman et al., 2013) .
Our study builds on and extends these previous efforts. Our purpose was twofold. First, we examined the prevalence of the use of common compensatory strategies by older adults 70 years of age or older who were living at home with a range of functional difficulties. We considered four types of strategies categorized as either extraindividual (i.e., external to the person such as using assistive devices or receiving help) or intraindividual or behavioral changes intrinsic to the person (i.e., changing the frequency of engaging in an activity or changing the method of performing an activity such as allowing more time to complete a task or sitting instead of standing; Gignac et al., 2000; Verbrugge & Sevak, 2002) . Second, we examined the associations of using each of these strategies to three important indices of well-being-level of functional difficulties, depressive symptoms, and perceived mastery-at baseline and then 12 months later. Understanding the prevalence of compensatory strategy use and their association with well-being can help inform the development of interventions that instruct in the use of effective compensatory strategies to minimize functional losses at home.
To understand compensatory strategy use, we drew on the motivational theory of life-span development (Heckhausen, Wrosch, & Schulz, 2010; Schulz & Heckhausen, 1996) . This theory suggests that threats to or actual losses in the ability to control important outcomes such as performing selfcare activities may motivate individuals to use strategies that offset or buffer threats and real losses to control of environmental contingencies. To the extent that strategies are effective in attaining functional goals, threats to or actual losses of control are minimized resulting in positive affect, a sense of mastery, and better physical health (Gitlin, Hauck, Dennis, & Schulz, 2007; Wrosch, Schulz, & Heckhausen, 2002) . The theory also posits the opposite: Negative consequences can result when functional goals are not attained, and perceived or actual threats to control occur. A growing evidence base supports both the psychological and functional advantages of using specific compensatory strategies that enhance personal control (Gitlin et al., 2007; Heckhausen et al., 2010) .
Based on previous research and our theoretical framework, we posited several predications. First, although we did not have any a priori predictions concerning the prevalence of the use of the four compensatory strategies of interest, we assumed that use of any one of these would be associated with greater functional difficulties as demonstrated in previous studies. Second, we hypothesized that changes to the frequency of performing activities (either increasing or decreasing frequency) would be associated with negative emotional consequences both initially and over time. As the motivational theory of life-span development suggests, use of strategies that do not support engagement or one's ability to perform meaningful activities can result in poor mental health outcomes. Disengagement from activities is a known risk factor for depressive symptoms and cognitive (Bassuk, Glass, & Berkman, 1999) and functional (Simonsick et al., 1993) decline. We expected that restricting engagement in potentially valued activities as a compensatory mechanism would interfere with attaining functional goals and thus exacerbate the loss of control, resulting in depressed mood and lower mastery. Similarly, increasing the frequency of an activity, such as having to take more medications, would signal decline. In contrast, we reasoned that using other types of compensatory strategies such as assistive devices or changing the method of performing an activity facilitated continued engagement in desired activities and the realization of functional goals and thus would be associated with better outcomes initially and over time. Third, we expected that reliance on help to accomplish activities would be associated with greater functional decline and also predict further decline over time (incident disability). We reasoned that as relying on help is not a culturally preferred approach in the United States, it may not be used unless other compensatory strategies fail. In turn, reliance on others to perform valued activities may signal decline and increasing dependency, which would be perceived negatively.
Participants for this study were enrolled in a randomized trial of a home intervention (Advancing Better Living for Elders; ABLE), the purpose of which was to provide older adults with a range of compensatory techniques to help them engage in their own self-identified daily activity goals. The results for this trial have been reported previously showing improvement in daily function, self-efficacy, overall well-being, and a reduction in mortality (Gitlin, Winter, Dennis, Corcoran et al., 2006; Gitlin, Hauck, Winter, Dennis, & Schulz, 2006; Gitlin et al., 2008) . Our interest in this present study was in the compensatory strategies that were used by study participants at the time of study enrollment and prior to receiving intervention as well as the long-term effects of employing these compensatory strategies using longitudinal analyses and after controlling for intervention effects (i.e., group allocation). Folstein, Folstein, & McHugh, 1975) , English-speaking, and although they reported functional difficulties, were not receiving home care or other services to address activity limitations (Gitlin et al., 2007) . Participants were initially interviewed at baseline, then following randomization to the intervention (ABLE) or no-treatment control group, were reinterviewed at 6 and 12 months by trained interviewers who remained masked to group allocation. This study utilized baseline and 12-month data. Written informed consent was obtained from all participants at the baseline interview using an approved form by the institutional review board at Thomas Jefferson University.
Method

Study Sample and Procedures
Measures
Background characteristics included age, sex, race (White, non-White), education (<high school, high school, >high school), living arrangement (alone, with others), and financial difficulty paying for basics (1 = not at all difficult to 4 = very difficult to pay).
We used a standard self-report measure of functional difficulties that included 17 areas: 6 activities of daily living items (ADLs; that is, dressing above and below the waist, grooming, bathing or showering, toileting, and eating), 5 instrumental activities of daily living items (IADLs; that is, light housework, errands/shopping, preparing meals, taking medication, telephone use), and 6 mobility-related activities items (i.e., getting in/out of bed, walking indoors, walking one block, climbing one flight of stairs, moving in/out of chair, moving in/out of bed; Ettinger et al., 1997; Katz, Ford, Moskowitz, Jackson, & Jaffee, 1963; Lawton & Brody, 1969) . Participants rated their difficulty with each task in the past month on 5-point scales (1 = No difficulty to 5 = Unable to do due to health problems). An overall functional difficulty index score was derived by computing average difficulty level across items, with higher scores indicating greater difficulty (Cronbach's α = .83 for this sample).
Following Fried et al.'s (1996) approach, for each functional item, regardless of difficulty level (no difficulty to unable to do), participants were asked whether they used each strategy type (yes/no) in this order: assistive devices, help from others, change in frequency of performing the activity, or change in method. Index scores were derived for each strategy type by computing the mean number of activities the adaptation was used within each functional domain and across all items (0 to 17 activities).
The measure of change in frequency was complicated by that fact that change can be either an increase or a decrease. We found that change was mostly in the direction of decreasing frequency (e.g., for housework 62.1% decreased, 1.9% increased). The sole exceptions to this were for toileting and taking medications. For changes in toileting, 29.8% reported greater frequency, 6.6% lower frequency. For taking medications, 16.6% reported greater frequency and 3.4% lower frequency. For analytical purposes, we coded change as any change (increase or decrease).
Depressive symptomatology was measured using the 20-item Center for Epidemiologic Studies-Depression Scale (CES-D; Radloff, 1977) that assesses frequency of depressive symptoms during the past week on a scale from 0 (rarely/none of the time) to 3 (most or almost all the time). Total scores range from 0 to 60, with higher scores indicating greater depressive symptomatology (Cronbach's α = .79 for this sample).
To measure personal mastery, we used a seven-item Mastery Scale (Pearlin & Schooler, 1978) . For each item (e.g., "I have little control over the things that happen to me"; "There is really no way I can solve some of the problems I have"), individuals indicate the extent of their agreement, from 1 (disagree a lot) to 4 (agree a lot; Cronbach's α = .65 for this sample).
Data Analytic Strategy
Frequencies of self-reported use of four compensatory strategies for 17 functional activities were examined. To assess differences in prevalence of strategy type (assistive device use, receiving help, change in frequency, and change in method) by activity type (ADL, IADL, and mobility), a repeatedmeasures ANCOVA was conducted, with repeated measures on both use of strategies (four levels) and type of activity (three levels). Age, sex, race, years of education, marital status, and financial difficulty were selected a priori as covariates on the basis of their associations with these outcomes, as reported in previous research.
The prevalence of zeros (e.g., strategy not used) in the frequency counts for some strategies within functional domains (e.g., use of assistive devices for ADLs) was a concern for the repeated-measures ANCOVA because of the potential for violating the normality assumption. To address this, type of strategy (assistive device use, receiving help, change in frequency, and change in method) and domain (ADL, IADL, and mobility) were stratified and examined in separate repeated-measures ANCOVAs. In both analyses, frequencies of zeros were very low, reflecting the prevalence of functional limitations in the sample. In each subsequent ANCOVA, age, sex, race, years of education, marital status, and financial difficulty served as covariates, as in the earlier ANCOVA.
To determine the associations of each strategy type to dimensions of wellbeing (functional difficulties, depressed mood, and personal mastery), multiple regression (MR) analyses were conducted separately for each strategy type by each dependent variable. In separate MRs, baseline functional difficulty, depressed mood, or personal mastery scores served as the dependent variable. In each regression, the independent variable was the number of activities for which each of the four compensatory strategies was used. Covariates for all analyses included age, sex, race, and financial difficulty. Similar analyses were conducted for 12-month outcomes with the addition of treatment assignment (experimental or control), change in functional difficulties (T3-T1), and baseline values of the relevant dependent variable as covariates.
SPSS Version 15.0 was used, with significance level set at .05. All analyses were two-sided.
Results
Sample Characteristics
Of the 319 participants enrolled, 285 (89%) were available for the 12-month follow-up. Of the 34 participants lost to follow-up, 14 died, 1 was hospitalized, 4 reported dissatisfaction with the study, 5 entered nursing homes, 8 could not be located, and 2 could not participate due to deteriorating health. As reported elsewhere, there were no large or statistically significant differences between the 34 participants lost to follow-up and the participants included in the current analyses, except for cognitive status and number of health conditions (Gitlin et al., 2008) . Compared with participants who discontinued participation, participants in the follow-up analyses had slightly lower MMSE scores (M = 26.8 vs. 27.8; p = .003) and more health conditions (M = 7.1 vs. 6.0; p = .14).
Participant characteristics are presented in Table 1 . Most participants were female (81.8%) with slightly more than a third having a higher level of education than high school (36.7% > high school education). Nearly half (45.5%) were African American. At baseline, participants reported mostly having "some" functional difficulties across the 17 activities (M = 47.8, SD = 12.07, range = 21.00-82.00), and moderate levels of mastery (M = 19.1, SD = 4.2, range = 7-28) and mild to moderate depressive symptomatology (M = 14.5, SD = 10.8, range = 0-56). At 12-month follow-up, participants reported a slight decline in functional difficulty (M = 44.6, SD = 11.8, range = 19-80) and similar levels of mastery (M = 19.0, SD = 4.5, range = 7-28) and depressive symptomatology (M = 13.6, SD = 10.6, range = 0-54) as at baseline.
Prevalence of Compensatory Strategies Used by Functional Domain at Baseline
Overall, at baseline, change in the method of performance was the most common type of compensatory strategy used across all functional domains (ADL, IADL, Mobility), followed by the change in frequency of performing activities, device use, and receiving help (Table 2) . Note. Percentages may not total 100% due to rounding differences. CES-D = Center for Epidemiologic Studies-Depression Scale.
The number and type of compensatory strategies used also varied by the three functional domains assessed (ADL, IADL, mobility) at baseline for this sample. The repeated-measures ANCOVA confirmed these differences in the prevalence of compensatory strategy types by functional domains (ADL, IADL, and mobility), F(2, 311) = 3.24, p = .041, and by strategy type, F(3, 310) = 7.27, p < .0001, and also revealed an interaction (Figure 1 ) between functional domain and strategy type, F(6, 307) = 2.66, p = .016. Post hoc least significant difference (LSD) tests showed that all pairs were significantly different (p < .0001).
The individual repeated-measures ANCOVAs confirmed these main effects. The first ANCOVA revealed a main effect for type of strategy used across all three domains, with the highest frequency reported for the use of change in method (M = 10.27, SD = 3.27), the lowest for help from others (M = 3.37, SD = 2.45), F(3, 302) = 5.34, p = .001. Change in frequency (M = 6.17, SD = 3.43) and assistive device use (M = 5.38, SD = 2.63) were intermediate. The second analysis confirmed a main effect for domain across all strategy types, with more strategies used for IADLs (M = 12.47, SD = 3.86), intermediate for ADL (M = 8.26, SD = 3.84), and the fewest number of strategies used for mobility (M = 4.5, SD = 2.12), F(2, 302) = 4.07, p = .018.
Relationship of Strategy Type to Functional Difficulty, Depressed Mood, and Mastery
At baseline, functional difficulty was associated with the greater use of all strategies-assistive device use (p < .0001), help from others (p < .0001), change in frequency (p < .0001), and change in method (p < .001). Change in 12-month functional difficulty was similarly associated with baseline use of assistive devices (p < .0001), help from others (p < .0001), and change in frequency (p < .0001). Only change in method at baseline was not associated with change in functional difficulty at the 12-month follow-up (p = .270). Depressed mood was associated with changing the frequency of performance both at baseline (p < .0001) and 12-month follow-up (p = .017), but no other strategy types were associated with mood (Table 3) . Similarly, mastery was associated only with changing frequency of performance at both baseline (p < .0001) and 12-month follow-up (p = .018). The more activities for which individuals changed the frequency of their performance, the greater the depressive symptoms, the lower their perceived mastery, and the greater their functional difficulties.
Discussion
Consistent with previous studies, we found that a large cohort of older adults living at home with functional difficulties reported using two broad categories of compensatory strategies: external (e.g., devices, help from others) and intrinsic (e.g., frequency of performance, change in method) approaches on study entry. The most commonly reported adaptation was changing the method by which activities were performed. In contrast, the strategy least used by this sample was receiving help from others. Overall, adaptations were implemented for IADL-related activities more often than for the other two functional domains considered (ADL and mobility). This most likely reflected the functional status of this group (i.e., a group with incipient disability). However, the types of strategies employed depended on the functional domain (ADL, IADL mobility), as revealed in the significant interaction. We operationally defined strategy use by counting the number of activities within each domain (ADL, IADL, mobility) for which each strategy type was used. It was not possible to examine the exclusive use of any one strategy type by functional domain or activity as there was no single preferred approach. Use of strategies was not mutually exclusive-Participants used one to four strategies for any one functional domain and specific activity. This suggests that responding to and self-managing functional challenges is complex and appears to involve the use of a combination of strategies depending on the activity and context. The selection of a particular strategy may reflect the confluence of various factors including the person's capabilities, access to resources (assistive devices or help), preferred approach to performing the activity, and other social (presence of others) and physical environmental contingencies. Future research is warranted to understand the contextual factors influencing the adoption and use of compensatory strategies for the self-management of functional challenges.
Consistent with previous research, we found that use of each compensatory strategy was associated with overall functional difficulty at baseline. Our findings provide further evidence that older adults with even a little or "some" self-reported functional challenges adopt strategies to actively cope (Tabbarah, Silverstein, & Seeman, 2000) . Hence, adopting a repertoire of compensatory strategies appears integral to self-management and the process of aging at home with functional challenges.
The number of activities at baseline for which a participant changed frequency, used assistive devices, or received help from others was associated with further functional decline at 12 months, whereas that was not the case for the use of changing the method of performance. As change in functional difficulty level from baseline to 12 months represents incident disability, the number of activities for which a person uses these strategies appears to be a marker of new disability 1 year later. This is consistent with other research showing that some strategies such as requiring help from others are a predictor of functional decline and mortality (Hoenig et al., 2006; Min, Elliott, Wenger, & Saliba, 2006) . However, it is unclear why this is the case. One explanation may be that those who rely on help from others or use assistive devices have more functional impairment to begin with, or may have previously tried to change the method of performance but found it ineffective. Also, receiving help, using assistive devices, or changing frequency may inadvertently compromise the level of physical exertion an individual needs to expend in an activity, resulting in reduced physiological capacity over time and further decline.
Our result concerning assistive device use is inconsistent, however, with a previous study that found that device use was associated with greater functional independence over time (Mann et al., 1995) . In contrast, we found that only changing one's method of performing an activity may prevent incident functional difficulties.
Our findings do not completely support motivational theory predictions as it concerns functional outcomes. We cannot know the extent to which reduction in frequency is an adaptive response to losses or an unfortunate consequence of loss in function over time. Similarly, using more assistive devices to attain goals is arguably an adaptive response but it may still not be sufficient to make up for functional losses.
As to poor mental health, only one type of strategy-changing frequency of performing an activity-was associated with both greater depressed mood and lower perceived mastery at baseline. Likewise, this was the only strategy predictive of depressed mood and poor mastery 12 months later, even after controlling for change in function. This finding lends some support to the motivational theory of life-span development as it concerns psychosocial well-being; it suggests that the pathway between functional decline and depressive symptoms may be through the type of compensatory response that individuals adopt (Lenze et al., 2001) . As changing the frequency of performance for this sample primarily reflected a reduction in participation in an activity, we speculate that this may represent a form of withdrawal from being able to attain personal function goals. In turn, this may lead to feelings of a loss of control resulting in poor mental health outcomes. In contrast, using other types of compensatory strategies (assistive devices, changing method of performing an activity) may enable older adults to continue some level of participation and hence maintain a sense of well-being. This may be the case even when as discussed above use of assistive devices and receiving help did not change functional outcomes; that is, participants still experienced functional decline despite using compensatory strategies.
It is noteworthy that relying on help did not affect mood, suggesting that continued engagement in daily activities regardless of methodology is paramount to well-being. Our finding is consistent with recent national data from the NHATS showing that adaptations in response to declines in mobility and self-care such as using assistive devices are all associated with increased well-being and activity participation (Freedman, Agree, Cornman, Spillman, & Kasper, 2014) .
Of concern is that changing frequency in response to functional difficulties was the second most frequently used compensation technique by this group. Older adults may be using this approach as a natural response to having difficulty performing an activity without understanding that it may place them at risk for disengagement. They may not be aware of other strategies such as assistive devices, help, or other modalities for addressing emerging limitations.
A few study limitations are worthy of notation. First, functional difficulties and compensatory strategy use were self-reported, leaving room for selfreport bias. Of interest for future research would be to examine the relationship between objective measures of physical function and strategy use such as direct observation or video-recordings. Also, we examined self-reported strategy use and are therefore unable to confirm actual use or whether strategies were effectively used. A related point is that the four items that query about the compensatory strategies are single items that have not been validated. Nevertheless, as single items, they have face validity and have been used in other studies previously. Second, the sample consisted of older adults reporting some physical limitations. It excluded those with no limitations, those with severe limitations, and those living in assisted living and nursing homes. This may limit the generalizability of the results to both higher and lower functioning older adults. Also, the sample is mostly female and there may be differential use of strategies based on gender. Future research should examine compensatory strategy use among the entire continuum of functional challenges and for different demographic subgroups. Some evidence suggests, for example, that older adults use compensatory strategies early on prior to the onset of functional disability, representing a preclinical disability stage (Wolinsky, Miller, Andresen, Malmstom, & Miller, 2005) .
Finally, it should be acknowledged that this is a study of associations, even with the temporal relationships established by using 12-month follow-up data. Counter interpretations of some findings may be possible. Unmeasured constructs like trait coping may be unspecified variables driving some of the observed associations. Also, it is not possible to discern reciprocal causality between strategy use and outcomes. Nevertheless, the theoretical framework provided by the motivational theory of life-span development provides a parsimonious interpretation for study findings. A related point is that we did not measure change in use of strategies-rather our interest was in whether use of strategies at one time point had predictive value 12 months later.
Findings from this study may have important clinical utility for functionally compromised older adults as use of some compensatory strategies appears to indicate risk factors for future deterioration. Early identification of compensatory strategy use as a risk factor for further decline may help to forestall or mitigate deteriorations in quality of life for older adults and promote positive aging in place. Based on these findings, health care providers might want to routinely inquire not only about functional difficulty levels but also about the specific strategies used by older adults to address these difficulties in their homes. Change in the frequency of performing daily activities might signal the need to help older adults adapt different strategies that enable continued participation in activities. Reliance on help and assistive device use may signal the need to attend more closely to health conditions, fall risk, and other factors that may potentially contribute to functional declines and to help older adults prepare for future needs.
Some individuals may need assistance in learning compensatory strategies that support well-being over time. This study lends support to the importance of referring functionally vulnerable older adults to health professionals such as occupational therapists who can instruct in effective methods for performing valued activities differently. Previous research has shown that older adults, including the oldest old, can learn new methods of performing selfcare and benefit from professional instruction (Gitlin et al., 2008) .
Finally, this study shows that what older adults do on their own to adapt to and self-manage changes in their functional abilities have long-term implications for their well-being. Use of these compensatory strategies is a form of self-management that is rarely considered in clinical and social service settings. It is unclear how older adults choose compensatory strategies and at what point they do so in the experience of functional decline (Slagen-De Kort, Midden, & van Wagenberg, 1998; Wu et al., 2016) . There may be a hierarchy of strategy use with older adults adapting a myriad of intraindividual or behavioral approaches (changes in method or frequency) initially, and then augmenting with other extraindividual strategies with further decline (devices or help) or exposure to knowledge and resources (Agree et al., 2004; Verbrugge & Sevak, 2002) . Given the clear evidence that certain compensatory strategies optimize well-being and function and others do not, further research in this area should be encouraged and appropriate interventions be designed.
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